Abstract: Industrial policy is back. Advocates for industrial policy argue that the important question is not whether such policies should be applied at all, but how to design and implement them. For the extractive industries this development poses a challenge. First, there is the argument that host countries should reduce their dependence on the extractive resources sector and diversify their economies. But there is little consensus over how countries should go about this. Second, there is the universal climate agreement reached at the Paris COP21 in November 2015 which mandates that all economies have to move towards more sustainable and resource-efficient growth, with (green) industrial policy playing a critical part in achieving this structural transformation. Third, the liberal capitalist system underpinning the current global economy is under pressure with some political forces now making the case for more inward-looking economic policies and protectionism. This paper explores the new debate on industrial policy in relation to the extractive industries and the extractives-led development agenda.
Introduction
Industrial policy is back. Many development economists are now arguing for a new approach to industrial policy to achieve economic and social development in low-and middle-income countries. 1 This revival has been prompted by several developments. First, the pro-poor development agenda of the 2000s, has been criticized for failing to develop a sustainable private sector. For example, Whitfield (2012) has argued that this agenda has had 'little to do with creating transformative capitalist systems'. Accordingly, and in contrast to the more poverty-focused agenda of the preceding Millennium Development Goals, the Sustainable Development Goals, launched in 2015, place greater emphasis on economic transformation and sustainable development (UN 2015a).
Second, international climate policy is an impetus for a new approach to industrial policy. The climate agreement reached in Paris at the UNFCCC's Conference of the Parties (Paris COP21) in November 2015 mandated all signatories to change course, and accelerate their move to more sustainable and greener growth (UN 2015b ). This means not only cleaner energy, but also better resource and material efficiency more generally (OECD 2015) . In a carbon-constrained world, the fossil fuel sector is exposed to the risk of 'unburnable carbon' and 'stranded assets' (Lahn and Bradley 2016; Mitchell et al. 2015) . 'Green' industrial policy is central to driving the structural transformation towards a more sustainable and greener economic system (Aiginger 2015; Hallegatte et al. 2013; Lütkenhorst et al. 2014; Rodrik 2014) . And minerals and metals are critical for a low carbon future (World Bank 2017).
Third, there is rising disappointment with economic liberalism and globalization, and its social outcomes, on both sides of the Atlantic (Bailey et al. 2015; Rodrik 2016a Rodrik , 2016b Smart 2017) . State action to re-shape and re-balance national economies, including restricting trade and the movement of people, are on the political agenda.
Yet, opinions on industrial policy are deeply divided. Some still associate the term with the interventionist import-substitution policies that were widely applied in the post-World War II and post-independence era. Re-introducing industrial policy into economic policy and development debates is seen to encourage unproductive rent-seeking by politically favoured companies thriving under protectionism.
However, proponents of new approaches to industrial policy maintain that investing in productive knowledge and technological capabilities is the key to achieving sustainable economic and social development. They define industrial policy in broader terms than either the old importsubstitution policies, or the inward-looking policy ideas of the new national populism: Felipe (2015) associates industrial policy with structural transformation characterized by diversification, increased product and service sophistication, and the transfer of resources towards more productive economic activities. This fits well with one of the key messages of the UNU-WIDER project on 'Extractives for Development', that diversification is the key to a successful strategy for extractives.
2 Similarly, Stiglitz (2015) suggests including any policy that affects the sector composition and the technological choices of an economy, including corporate governance, antitrust and competition policy, monetary and bankruptcy policy, and tax and expenditure policy. Lütkenhorst et al. (2014) describe industrial policy as any intentional measure taken by public authorities to steer the structure of an economy into a desired direction, irrespective of what that direction may be. Aiginger (2015) proposes that to achieve greater resource and energy efficiency will require an integrated 'systemic' industrial policy that can deliver 'beyond GDP' goals-in contrast to the current unsustainable growth path that relies on exploiting low energy prices. Lastly, there is the view that industrial policy consists of governments skilfully leading a process of deciding on difficult political-economic trade-offs to build and exploit comparative institutional advantages (Singh 2011) .
In summary, the new industrial policy constitutes a 'broad church' of ideas and people. The question asked here is what does this imply for the extractive industries and their potential to contribute to inclusive (and sustainable) development? And, what policies and institutions might be needed? As part of the UNU-WIDER project on 'Extractives for Development', Lahn and Stevens (2017) have emphasized that host countries should pay more attention to the potential developmental role that the extractive industries might play: helping diversify national economies and building cross-sector linkages from extractives to other sectors. This points to a broad focus on what happens around the sector, as opposed to focusing more narrowly on what happens in the sector.
3 Under the same UNU-WIDER project, Dietsche (2017) has argued that the extractives sector can transform economies (and societies), if their institutions succeed in providing public goods and services that increase productivity across the non-extractive sectors. Building on these two contributions, this paper explores further the nexus between new industrial policy and the extractive industries.
The paper takes a two-step approach. First, section 2 sets out the case for intervening in markets and applying industrial policy more generally. It highlights several themes and argues that the consensus on new industrial policy is, at best, very high level. Section 3 then discusses the nexus between the extractive industries and industrial policy over time and where it has got to in terms of the extractives-led development agenda. Section 4 sets out four forward-looking observations on new industrial policy and extractive industries, and section 5 concludes.
when people interact beyond the small group of their shared personal relationships. 5 They are inherent to all markets in which unrelated individuals exchange goods and services.
A fundamental economic question has been how transaction costs can be reduced to encourage economic exchanges over distance and across time. Economic historians and institutional economists have spelt out the critical role that 'institutions' play in reducing transaction costs and, therefore, the role they play in establishing markets (Dietsche 2017) . From the mid-1990s onwards, a growing number of these scholars underlined the problem of transaction costs and their fundamental importance to how humans cooperate and coordinate their economic activities. They recognized that institutions are key for reducing these costs. As Douglass North summarized the issue: '… when it is costly to transact, institutions matter' (North 1990: 12) .
This leads to another fundamental question: who makes and shapes the institutions that reduce transaction costs to support sophisticated market transactions over distance and across time?
To create such institutions takes not only collaboration and collective action, but also collective entities with monopoly power over the use of force. As, in the modern world, this power is held by nation-states, their public authorities play a critical role in providing the institutions that allow the private sector to thrive and, in the best case scenario, produce broadly acceptable economic and social outcomes. 6 The general case for industrial policy is built on the argument that there are situations in which markets rely on the public sector to achieve broadly desirable economic and social outcomes. These situations are, but are not limited to, those cases where clear 'market failures' can be identified. Therefore, industrial policy sits at the heart of the relationship between markets and states, and it also shapes economies and the social outcomes they produce.
In summary, there are many calls for industrial policy, but no consensus on what such policy should entail. To clarify matters, we can consider the basic assumptions that have justified public authorities intervening in markets. First, we consider the ideal-type situation where transaction costs are assumed to be zero (in the following sub-section 2.1, with more detail in Annex A). Then, we consider the real-life situation that transaction costs are always positive (sub-section 2.2).
Industrial policy in a world of zero transaction costs
Traditionally, and until the rise of institutional economics, much of neo-classical economics assumed that transaction costs are zero. This assumption allowed economists to focus on three specific types of goods considered 'special', because they have been recognized to pose a challenge even under this assumption.
The assumption of zero transaction costs is underpinned by the Coase (1960) theorem. It states that, as long as there are no transaction costs, self-interest will guide people to establish political structures and property rights that maximize national wealth. Adopting this postulate in more general terms allowed economists to pay little attention to the role institutions play in reducing transaction costs. Thus, many economists have simply assumed that people have enough incentive to negotiate amongst themselves to establish the set of economically most efficient institutions.
Furthermore, the Coase theorem was drawn upon to support the widely held view that public authorities should only intervene in markets when there are clearly identifiable cases of 'market failures '. 7 This directed attention to 'policy interventions' and away from institution building.
In a zero transaction cost world, there are three special cases where market failures warrant 'policy intervention' (Table 1) . Each pertains to those goods (and services) which are non-rival and/or nonexcludable. These characteristics are independent of whether transaction costs are zero or not. Importantly, the two characteristics are not strictly binary, but instead sit on a spectrum ranging from 'low' to 'high'. The first case comprises public goods, characterized by both non-rivalry and non-excludability. This means that one party's consumption of such goods does not prevent another party's consumption of the same goods. At the same time, one party cannot exclude another party from consuming such goods. An example is the 'rule of law': protecting one person's legal rights does not negatively impact another person's legal rights. Another example is the air we breathe, where we cannot prevent others from using it, nor can we engage in physical rivalry over its consumption. Instead, we rely on a symbiotic relationship with the plant world (and some appropriate public regulation) to produce fresh air for us.
The second case is common pool resources. They are rival, but a party faces the challenge of how to enforce excludability. Such resources include, for example, forests with their trees and wildlife; land with its biodiversity; and oceans, lakes and rivers with their fish and other animal stocks and resources underground. Although humans can engage in physical rivalry over the use of these resources, it is more difficult and costly to exclude others from using (or catching) them.
The third case is club goods. They are non-rival, but are characterized by high excludability. This means that access can be limited, but those who have access are not negatively affected by fellow members of the club of users, as long as the number of members is restricted. An example would be a toll road, where users pay an entrance fee to use it, but once they are on the road, all users get to their destinations faster than if they were to use alternative routes. Club goods include natural monopolies, which are characterized by high barriers to entry, thus giving the largest (or first) supplier an overwhelming advantage over potential competitors. Natural monopolies typically include the infrastructure required to provide utilities, such as water, electricity, and transportation.
Finally, the fourth case, shown in the bottom right-hand corner of Table 1 , is that of private goods. They present the 'normal' case, where non-rivalry and non-excludability do not apply and therefore markets are assumed to take care of the production of respective types of goods and services.
For those readers who are not familiar with these three 'special' cases, Annex A summarizes and discusses real-life examples of policy recommendations and interventions aimed at designing policies and establishing institutions that address non-rivalry and non-excludability. The examples in Annex A have been chosen for their contemporary relevance to extractive resources, climate change, and environmental policy. They demonstrate that the production and use of extractive resources is heavily and fundamentally entangled with the characteristics of non-rivalry and nonexcludability. This means that the markets associated with extractive resources are contingent on how institutions have shaped them, not just over the past couple of decades, but at least since the era of the industrial revolution and even before then. 8 Equally important is how these markets will work in the future, as not only governments but also social organizations challenge and seek to reshape existing institutions.
Industrial policy in the real world
The second situation takes us to the real world, where transaction costs are always positive. A critical initial proposition is that the case for collective authorities to provide institutions whenever economic agents interact with each other beyond personal relationships is well established at the philosophical level.
9 Today, nation-states and their public authorities have become the key collective entities that shape and maintain the institutions underpinning economic systems and their economic, social, and political outcomes. In this context, the proponents of industrial policy take the position that public authorities not only can, but effectively do play a fundamental role in how economies are structured and how they perform.
However, those proponents of industrial policy differ over how this role should be played. Crucially, this is not merely a technical, but a profoundly political question. Unsurprisingly therefore, proponents of new industrial policy are an eclectic mix of economists and other social scientists, coming from diverse schools of thought. Their common ground is the view that markets and supporting institutions tend to under-deliver. Additionally, the label of industrial policy has been adopted by nationalist narratives that promise to improve economic and social outcomes via the use of protectionism (without much, if any, consideration of the fundamental structural and institutional issues that are at stake). Characterized by opportunism, these narratives serve shortterm political expediency.
10
The remainder of this sub-section sets out several themes that run across the ongoing debate on new industrial policy.
Theme 1: the risk of 'state failure'
'Neoliberal' economists have strong reservations against any type of 'policy interventions': 'state failure' is seen as a bigger risk than 'market failure'. This concern stems from their interpretation of some of the negative experiences with interventionist policies prevalent in Latin America as well as newly independent states in the 1960s and 1970s, which were then referred to as 'industrial 8 Relevant here are resource property rights and associated sector legal regimes. On this subject, see also Daintith (2010) , Dietsche (2017), and Scott (2008) . 9 There are historical analyses explaining how non-state collective authorities have helped members of non-territorially organized societies overcome transaction costs. Thus Greif (2006) defines an institution as 'a system of rules, beliefs, norms, and organizations that together generate a regularity of (social) behavior'. (Greif 2006: 30) . 10 See Smart (2017) and Stiglitz (2017) for a discussion on this development.
policy '. 11 The aim was to accumulate capital, develop nascent private sectors, and diversify economies away from the colonial legacy of exporting unprocessed commodities. State ownership was inspired by the socialist economic model of the Soviet Union, as well as by Western Europe's experiences with large state-owned enterprises and extensive state ownership in strategic sectors such as energy, infrastructure, and utilities.
While some countries found success through intervention-notably South Korea and Taiwan (China)-many did not, and by 1980 much of Latin America and many newly independent countries in Africa and Asia were in serious crisis. Neoliberal economists concluded that the risks of state failure arising from import-substituting industrialization outweighed any gains from reducing market failures. Industrial policy was then seen through the ideological lens of socialism's failure and market liberalism's triumph. This was reinforced by economic decline in the Soviet Union and Eastern Europe leading to their transition from planned to market economies in the early 1990s, and the success of China's own transition and its turn towards the global economy (Fukuyama 1992) .
Industrial policy came to be seen as a means for creating rents for the benefit of political and economic elites, without delivering much, if any, of the expected economic and social returns. These ideas and experiences were reflected in some new economic theory focusing on rational individuals exploiting their power over public policies to seek unproductive 'rents', thereby maximizing their self-interest.
12 Against the background of these theories, governments were advised to avoid unproductive 'rent-seeking' by keeping their hands away from industrial policy, and instead to open up to foreign investment and trade: the private sector should decide which economic activities are worth pursuing in line with a country's given comparative advantages. Accordingly, as far as much international policy advice was concerned, the question of how to use pro-active policies to diversify economies fell by the wayside.
To date, 'state failure' and 'rent-seeking' remain two contentious subjects that proponents of the new industrial policy must confront. Yet, neo-liberals must also recognize historical successes in industrial policy such as that of South Korea, in which the economic rents created by state controls were successfully reinvested to create new manufacturing sectors that achieved great success in the global economy. And, while China has increasingly liberalized its economy, new forms of state intervention have marked its success in the global economy and its creation of dynamic new sectors.
Theme 2: industrial policy as a discovery and learning process
Discovering and learning is a core theme in the new approach to industrial policy. This approach argues that industrial policy should create a network of linkages between public and private sector representatives and institutions, where processes guide information flows and joint learning. In order to shape the structure of an economy, bureaucrats need to be closer to business. At the same time, it is stressed that the public sector should not simply end up serving particular companies or exclusive business elites, but must retain its independence from individual private interests and focus on the provision of public goods and services that benefit the private sector more broadly.
But what role should public authorities play in leading a discovery and learning process that identifies where transaction costs are high and pose a hindrance to productive entrepreneurial activities? There are many views on the specifics. One argument is that the public sector carries a responsibility for coordinating and aligning stakeholders' interests towards reducing transaction costs-and enhancing positive externalities so that the private sector can develop, thrive, and diversify. For example, Rodrik (2007) has proposed framing industrial policy as a discovery process 'where firms and the government learn about underlying costs and opportunities and engage in strategic coordination' (Rodrik 2007: 101) . Industrial policy should serve to elicit information from the private sector on the externalities that impede productive entrepreneurship, and which need to be removed. In Rodrik's view, successfully identifying the true cost structure of an economy takes public policy makers one step closer to removing impediments to 'doing business' and enhancing positive externalities. This view suggests a corporatist approach, in which the public sector brings together and aligns multiple interests across different levels of policy, thereby improving the environment for private sector activities. Industrial policy is not then the sole responsibility of a separate ministry or department, but is instead shared across the public sector. Essentially, a country's industrial strategy provides the umbrella for ensuring the coherence and complementarity of public sector policies, based on clear objectives and without shying away from institutional change.
This view also speaks to encouraging (or nudging) private sector interests to organize and identify common constraints and impediments that (only) the public sector can address. Rather than taking a top-down public sector-led approach aimed at correcting specific market failures (or trying to pick winning industries), industrial policy as a discovery and learning process seeks to find practical ways to make markets work better for economic development, by networking organized economic and social interest groups and encouraging them to collaborate.
There is significant congruence between this view of industrial policy and the proposals by international mining companies to partner with governments, local enterprises, and third parties to enhance mining's positive contributions to development, and minimize any negative impacts on host countries and communities (ICMM 2011; McPhail 2017) . Similarly, proponents of the notion of 'shared value'-a concept that has emerged within the debate on extractives-led development-argue that governments, companies, and third parties need to work together to remove impediments that hinder local companies from participating in project supply chains (e.g. bureaucratic, financial sector related, etc.) and to encourage positive externalities by providing training and support to local entrepreneurs and workers (e.g. skills, management, HSE compliance, etc.).
13
Industrial policy as a discovery and learning process is also relevant for the challenge of climate change, because it suggests identifying and addressing the impediments and disincentives that discourage the private sector from developing and investing in cleaner and alternative energy sources. 14 Three observations have supported the case for encouraging collaboration for joined-up discovery and learning. First, many Western industrialized countries look back on a long history of experimenting with decentralized approaches to industrial policy, where the development of particular sectors and industries has been supported by fostering innovation and competitiveness through networking across private and public sector entities (Keller and Block 2015; Streeck and 13 For example, see OECD (2016) and Östensson (2017) .
14 This differs from the perspective of the zero transaction costs world, which proposes to define emission controls as a 'public good' and then impose limits on emissions (see Annex A).
Thelen 2005; Warwick and Nolan 2015).
Second, there are the Asian latecomers to the industrial revolution that successfully supported the structural transformation of their agrarian economies and societies during the second half of the 20th century. It is now generally accepted that East Asia caught up with the West by actively supporting and networking the export-oriented sectors, industries, and firms-contrary to mainstream policy advice to keep the public sector's hands off the private sector (Amsden 1989; Khan and Jomo 2000; Lin 2012; Lin and Chang 2009; Strom 2017; Wade 1990 ). Opinions differ, however, on how well active support has been conducted and how, as well as if, the governments of East Asian countries have contained the risks of unproductive rent-seeking and state failure. 15 Third, there is the observation that, as countries get richer, so their economies typically diversify (Imbs and Wacziarg 2003) . They get richer not by producing more of the same using what resources they already have, but by learning how to produce more of an increasingly diverse range of goods and services. This contradicts the standard economic argument, dating back to David Ricardo, who in the early 19h century proposed that countries should specialize in producing the goods and services that make the best use of their comparative advantages using their most abundant productive factors. In addition, more diversified economies have not seen a withdrawal of the public sector: 'learning to produce a more diverse range of goods and services' has often been supported by a higher level of public goods and service provision supplying inputs that have allowed a broader range of economic activities to prosper. Some see this achievement of structural transformation and diversification as the essence of the development process (Mkandawire 2012; Rodrik 2007 ).
For industrial policy as a discovery and learning process, there is no presumption that the public authorities can always get things right-at least not the first time round. It is expected that mistakes will be made and that, as part of a learning process, these can and will be corrected. What matters is that the incidence of overall successful cases of private-public collaboration eventually exceeds the unsuccessful cases. Indeed, if no mistakes were made it can be taken as a sign that industrial policy is not daring enough and that the country might have missed potential gains.
Moreover, the common juxtaposition of 'market failures' versus 'state failures' is unhelpful when there is ubiquitous market failure-almost certainly the case in the very underdeveloped economies-and so the risk of potential 'state failures' becomes a matter of degree. Repeated state failure points to the persistence of a social order where particular interests are able to continuously re-shape institutions to make markets work in favour of their own narrow interests, to the detriment of advancing broader economic and social objectives. At the same time, leaving market failures unaddressed does not by itself change that order for the better. Thus, Stiglitz (2015) argues that not pursuing any industrial policy may also serve special interests, namely those interests that cherish the institutional status quo and benefit from the absence of state support that broadens access to economic opportunities.
Theme 3: setting and pursuing socio-economic objectives
A third theme is setting and pursuing socio-economic objectives. This theme complements the second theme, because it raises awareness that, first, the process of discovery and learning must serve a purpose and, second, that economy theory on its own cannot decide what the desirable outcomes actually are. Instead, objectives must be guided and set by political processes at various levels. Furthermore, this theme also rejects the binary framing of whether or not countries should pursue industrial policies. It replaces it with the much more exploratory question of how individual countries can go about designing industrial policies in support of the objectives that their respective political leadership has set, as well as how their respective public sectors can implement such policies efficiently and effectively.
For example, in the context of climate change, a green industrial policy for structural transformation and diversification is often seen as paramount to achieving the global objective of limiting greenhouse gases (GHGs). Altenburg (2011) and Lütkenhorst et al. (2014) see green industrial policy as part and parcel of tackling the daunting challenge of transforming economies and the entire global economic system towards greater energy and resource efficiency and 'beyond GDP' objectives. They also see the past as a problematic benchmark by which to judge contemporary strategies: in their view, today's industrialized and diversified economies have failed to achieve ecologically sustainable development. The objective of green industrial policy is to direct economies away from the current energy-intensive and waste-generating economic growth path that is the history of OECD countries.
Theme 4: improving productivity
A fourth theme is focused on the objective of improving productivity. It rests on the argument that, due to positive transaction costs, the private sector is unable to address structural challenges that hold back growth. One example is large-scale investments with high fixed costs, such as the provision of utilities or transport infrastructure, that can serve a wide range of economic activities. For these to be built, it may be necessary to incentivize the simultaneous expansion of upstream and downstream activities. For example, in the context of the extractive industries, public investments in infrastructure may not only raise the productivity of a site where extractive resources are produced, but also that of other industries in adjacent areas, such as agricultural and other land-based natural resources sectors. In the context of the renewable energy sector, the public sector is tasked to lead on investments that support the transformation of energy systems, thereby enabling the decentralized feed-in of electricity by many small and intermittent producers.
More fundamentally, increasing the productivity of the private sector builds on the argument that sustained economic growth is characterized by continuous industrial and technological upgrading and the associated positive externalities. However, while in the presence of positive transaction costs public authorities have a key role to play in supporting the private sector to achieve such upgrading, this role does not equate to the proposition that the economy should be led or actively run by the state. And, nor does it support the proposition that states should own and run industries that are subject to natural monopolies.
Rather, the theme highlights the problem that sometimes the private sector requires the institutionalization of solutions that address structural market failures and enable positive externalities. Industrial policy becomes the medium to identify the nature of structural market failures and to develop and trial institutionalized solutions. For example, one of the industrial policy topics associated with improving productivity is strengthening education and training systems to deliver highly skilled tradespersons, technicians, and technical professionals. Notably, this is not only a key issue for the extractives-led development agenda, but also for the 'greening' of economies to reduce their carbon footprint and achieve greater energy and material efficiency (ILO/CEPEFOD 2011).
Several authors have discussed the role of public authorities in improving productivity with reference to developmentally oriented states, as opposed to 'predatory states' captured by narrow elites (Strom 2017; Wade 2010 Wade , 2014 . In an earlier UNU-WIDER publication, Auty and Gelb (2001) distinguished between two stylized political-economic models to explain why resource-rich countries had not kept pace with other countries that had started off with similar productive capabilities. These already suggested that economic transformation and diversification on the back of exploiting natural resources hinges on what happens around these sectors, as opposed to what happens more narrowly in these sectors. A characteristic of developmentally oriented states would seem to be the presence of political elites that actively pursue structural transformation, manage to avoid possible capture by economic elites, and also exercise self-restraint in using authoritative power for gains that accrue only to themselves. By not solely focusing on their own gains, those in power broaden the tax base and expand the provision and reach of public goods and services, thus ultimately supporting a more diverse and sophisticated economy. 16 But, while proponents of industrial policy agree that improving productivity is a key objective, there is little agreement on how to do it, in particular whether countries should comply with, or defy, their comparative advantages based on their existing factor endowments (an abundance of cheap but unskilled labour), in the case of most low-income countries. An example of this divergence is the debate between two prominent East Asian economists who hold opposing views about how the state should proceed in industrial policy (Lin and Chang 2009) .
17 Box 1 summarizes their discussion.
18 Furthermore, Annex B summarizes scientific approaches aimed at revealing a country's comparative advantages.
16 Auty and Gelb (2001) argued that developmental states are ones that support competitive industrialization, where a virtuous economic cycle is complemented by a cumulatively virtuous social cycle. Meanwhile, resource-rich countries are likely to suffer from an initially skewed distribution of assets and income that locks economies into a staple trap hindering economic diversification, reducing competitiveness, and holding back social development. More recently, Melia (2015) has similarly used stylized state models to explain why countries with extractive resources are trapped in negative political-economic configurations. However, this literature has little to say about how resource-rich countries may escape their traps. 17 For a fundamental critique of Lin's position, see Fine and Van Waeyenberge (2013) .
Box 1: Following or defying comparative advantages
Justin Lin, a former Chief Economist and Vice President of the World Bank, argues that countries can best develop their economies by focusing on policy interventions that support companies in exploiting their current comparative advantages.
He starts from the position that a country's optimal industrial structure is endogenous to its endowment structure. Public authorities should focus on encouraging the production of those goods and services in which their countries have abundant input factors so as to ensure that economic growth is well-launched via an endogenous process of upgrading. Public intervention should encourage industries that will make effective use of countries' current comparative advantage, and should focus on interventions that remove barriers to companies and industries that could make use of the country's abundant input factor inputs.
Beyond this, they should take a hands-off approach and let these companies and industries grow and advance at their own pace. The logic is that when respective industries grow and withstand competition from elsewhere, they will generate labour incomes and profits that will be reinvested in the economy. This will then contribute to the accumulation of additional physical and human capital and will eventually contribute to the upgrading of the country's initial endowment structure as well as its industrial structure. Over time, companies in these domestic industries will move into more capital-and skills-intensive industries in which they also can become more competitive.
Lin describes this strategy as the 'comparative advantages following' (CAF) approach: upgrading of the industrial structure follows the upgrading of the endowment structure; that is, the availability and productivity of natural resources in the widest sense (including human resources). The CAF approach rewards fast-followers that learn to quickly adopt technologies already developed by other countries. Lin argues that it is critical to fully expose domestic industries and companies to international markets, as this instils the discipline of competitiveness.
Ha-Joon Chang, an economist at Cambridge University, disagrees with Lin's approach. He argues that countries need to defy their current comparative advantages, at least to some extent, if they want to upgrade their industrial structures. Local companies will be unable to accumulate the technological capabilities that are required to enter an industry prior to the country having achieved the right factor endowments.
Chang argues that the concept of 'comparative advantages' rests on the efficient allocation of resources in the short term, but does not look to the future. Thus, current comparative advantages should merely serve as a baseline on which efforts to upgrade technological capabilities can be built. They are not by themselves enough to achieve upgrading. Technological capabilities should be seen as a country's differential ability to develop and use technologies: rich countries are rich because they can use and develop technologies that other countries cannot use, let alone develop.
Thus, the first step towards improving a country's technological capabilities is to improve the ability of companies and people to use more sophisticated technologies that have already been developed elsewhere. Acquiring such capabilities requires that public authorities get involved in setting up and-at least to some extent-protect industries where their economies do not yet enjoy a comparative advantage. The challenge lies in the difficulty of predicting in advance how long it will take for such capabilities to be acquired and what returns these will ultimately deliver.
For Chang, an important point is that factor accumulation does not happen as an abstract process, but takes very practical forms. He argues that technological capabilities are acquired through experience and in the form of collective knowledge embodied in organizational routines and institutional memories. He believes that the accumulation of additional physical and human capital cannot be left wholly to the private sector; active support by the public sector is essential.
Another fundamental point of contention is that Chang sees a case for restricting the mobility of productive factors so as to protect domestic constituencies for potential losses they might experience in the face of competition. Restrictions could include the use of trade policy and other measures, such as sector-specific fiscal subsidies that the norms of economic liberalism would rule out. 
Theme 5: building comparative institutional advantages
A fifth theme in industrial policy centres on static versus dynamic comparative advantage. A country's current comparative advantages are not only, nor even necessarily, down to its endowments of physical resources, but reflect policies and broader institutional arrangements relative to other countries. These institutions underpin factor productivity and how this is maintained and improved.
This theme emerged from studies tracing the specific characteristics of advanced industrialized countries to their particular institutions and how these have evolved over time as the outcomes of political-economic processes.
19 For countries that have managed to transform and diversify their economies, historically minded social scientists focus on what institutional characteristics are shared. For example, this research has included comparative analyses on the economic structures of OECD countries and the 'varieties of capitalism' that these countries display, even though, comparatively, they are all similarly well off. 20 Studies of East Asia's successes have identified strategic state actions that built institutions which encouraged private enterprises to invest in increasingly high-value export activities offering increasing returns to scale (thereby improving upon outcomes just based on East Asia's traditional comparative advantages).
21
As this research views current comparative advantages as the outcome of the comparative institutional advantages that a country has built over time, the focus is on the question of how countries have got to where they are, rather than accepting-as a fait accompli-their existing comparative advantages. 22 Contrary to a world of zero transaction costs, it is not assumed that these institutional arrangements are a given.
This fifth theme links back to the second and third themes regarding discovering and learning driven by the pursuit of clear socio-economic objectives. They indicate that the task is not merely one of quickly designing and announcing industrial strategies and policies, but one of more slowly and purposefully re-shaping existing institutions and building new ones. In this context, Ethiopia is an interesting example of where the public authorities have pro-actively pursued industrial policies-but where there are differing accounts of how they have gone about implementing these policies.
23

Theme 6: the political economy of transaction costs and institutional change
The last theme of the new industrial policy is arguably the most controversial, for at stake is the issue that, if transaction costs are positive (as they are in all real world situations), there is no guarantee that institutional change will in fact reduce these costs. This risk exists because institutions reflect the political-economic interests of those who were able to shape them in the 19 See Thelen (2004) for a comparative analysis of the vocational and skills training systems in Germany, the UK, the USA, and Japan, and how these relate to the different structures of these countries' economies. 20 This literature includes, amongst others, Eichengreen (2007) , Hall and Soskice (2001) , Ostrom (2005) , and Williamson (1985) . 21 The respective literature includes, amongst others, Chang (2007), Haggard (2004) , Khan (2000) , and Lin (2012) . Some of these authors have traced the capabilities associated with such interventions to an institutional legacy of more direct colonial rule, as opposed to the indirect colonial rule exercised elsewhere. See Lange (2005) for a fuller discussion. 22 Note that this question is not answered by the approaches developed to reveal comparative advantages set out in Annex B. 23 See, for instance, Newman et al. (2016) and Oqubay (2015) . past and those who are able to re-shape them in the future. Political powerholders may use industrial policy for their own interests and those of their respective political constituencies. Hence the risks of 'rent-seeking' and 'state failure' discussed earlier as the first theme.
However, there are signs that the overtly pessimistic view-that 'state failure' and 'rent-seeking' are the norm, because all public officials and entrepreneurs invariably seek out unproductive rents-is being replaced with an understanding that, in fact, critical to outcomes is the social order that underpins how such agents behave, and what they see as their legitimate role in society. This is why the revived debate on industrial policy concludes that what matters is how policy makers and state institutions deploy industrial policy, and that positive institutional change can be a possible outcome.
The conclusion is that recommendations on industrial policy should be judged not from an ideological perspective, but on the basis of whether they address systemic challenges that hinder an economy from delivering desired socio-economic outcomes. There is declining support for the narrow position that governments should disengage completely from the pursuit of industrial policy. This is, in part, because few still maintain the view that markets are perfect, but, in part, is also because industrial policy now has such a wide range of interpretations-as illustrated abovethat economists of many different persuasions can subscribe to it. In terms of empirics, in future we can expect to see variance in outcomes: in some countries industrial policy will fail while in others it will deliver positive results.
Industrial policy and the extractives-led development agenda
This section discusses perspectives on the nexus between the extractive industries and industrial policy since the mid-20th century, with the discussion organized into three periods: the 1950s to late 1970s; the 1980s and 1990s; and the period since the 2000s.
The 1950s to 1970s: unfulfilled promise of state-led industrialization
In this period the commonly held view was that state-led industrialization could achieve catch-up with the more advanced economies. Foreign companies dominated the resources sectors in the colonial era, and newly independent governments in Asia and Africa took control and transferred the assets of these enterprises to newly created state-owned oil and mining companies. The very first oil nationalization, that of Mexico in 1938, was a powerful inspiration in the post-war era, and 'resource nationalism' was often socialist in flavour as well. Governments took control over their soils and sub-soils, in order to use the resulting revenues to finance ambitious industrial development projects as well as the expansion of public provision more broadly.
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The generous concessions granted to foreign companies in the oil and gas sector in the era before 1950 were, from the mid-1970s, replaced with contractual production sharing or service agreements. 25 Western-owned oil majors brought low-cost Middle Eastern oil to the global market which gained them market share and pushed down prices. The ensuing battle between the 24 The history of Chile in these respects is discussed in some detail in Solimano and Guajardo (2017) . 25 Contractual production sharing or service agreements engage specialist private enterprises to provide services for which they get paid with a share of production, or in cash. These new forms of cooperation allowed state-owned oil companies to draw on the expertise and experience of foreign private enterprises, but supported the political narrative that extractive resources require the command of the state. See Dietsche (2013) for an overview of sector legal regimes. governments and the companies prompted key producer countries to actively intervene in the pricing mechanism and encouraged further nationalization, notably, for example, in Venezuela. The Organization of Petroleum Exporting Countries (OPEC) was established to tilt market power in favour of the producers. Its strategy to achieve a higher price was to contain excess capacity, which culminated in the oil shocks of the 1970s and prompted the collapse of demand and the rise of non-OPEC supply from the 1980s onward. Following the turbulence of the 1970s, the world experienced a general downturn in commodity prices throughout the 1980s and 1990s, which only ended with the commodity upswing ('super-cycle') that started in the early 2000s, driven especially by Chinese import demand, which only stalled in late 2014.
At the time, some economists raised concerns that it would not be straightforward to industrialize and diversify economies on the back of exploiting and exporting unprocessed commodities. 26 The fear was that, although they would be exploiting their current comparative advantages, countries specializing in primary commodity exports would ultimately suffer from declining terms of trade. Taking a long view, economic historians also pointed to a mixed picture referencing the 18th and early 19th centuries.
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Drawing on the work of these economic historians, Hirschman (1977) developed linkage theory as an analytical tool to examine the potential connections between the resources-based industries and other economic sectors. He distinguished between three types of linkages. First, production linkages include: (a) backward linkages that involve the production and provision of goods and services required for the production of the export resource; and (b) forward linkages, where the production of resources provides a stimulus or an input for subsequent economic activities in the country. The latter include, for example, the processing of raw materials into other manufactured goods, such as iron ore into steel-based goods, or from energy resources to energy-intensively manufactured goods.
Second, fiscal linkages arise from resource revenues funding public investments, for example in railways and other transport infrastructure and investments in developing human capital. Third, demand or consumption linkages arise from the economic activities generated by the local spending of income earned by those directly employed or contracted by the export-oriented resources sectors (e.g. salaries, wages, profits). These linkages include so-called multiplier effects, where the demand created by those spending their income earned in the resources sectors on locally produced goods and services create further positive demand effects by those who benefited from this first round of spending. Roe and Round (2017) examine this subject in greater detail.
Hirschman's observations led him to doubt the potential of the export-oriented resources sectors to serve broader economic development and diversification. He concluded that, first, fiscal linkages would be limited, because raising taxes on the basis of the resources sectors would not automatically direct public spending towards the establishment of policies and conditions that would support other productive activities. Second, consumption linkages would also be limited, because the needs of those directly employed by the resources sector could potentially be met with imports from abroad, not least because their sector was generating the foreign exchange to engage in cross-border trade. Finally, there was perhaps some potential for backward linkages, because supply industries were likely to apply technologies that were more closely related to those applied 26 See Prebisch (1950) for the Prebisch-Singer hypothesis. by resources projects. 28 Contemporary debates and criticisms of the extractives sectors have picked up on these concerns, as further discussed in sub-section 3.3.
The 1980s and 1990s: sector liberalization in the ascendant
By the 1980s many low-and middle-income countries entered fiscal and debt crises, compounded by the commodity price slumps of the time, and some needed to accept International Monetary Fund and World Bank stabilization and structural adjustment programmes. While state-led industrialization on the back of the resources sectors was not always a failure, it did have a high failure rate when industrial policy was abused by political and economic elites for their own advantage. State failure via state-led industrialization rather than market failure was emphasized under the 'Washington Consensus', in particular 'rent-seeking' (discussed in sub-section 2.2) provided the microeconomic explanation for the resource misallocation that this industrial policy approach had seemingly prompted (Khan 2015) .
Another argument was that, by rushing to create capital-and skills-intensive industries, countries had moved too far beyond their comparative advantages at too early a stage in their development (compounded by focusing too much on often small domestic markets through import-substituting industrialization). Instead, they should have concentrated on their comparative advantages in using their abundance of unskilled labour and land to produce for export markets.
The proponents of the Washington Consensus argued that the extractive industries could help countries return to growth, in particular by generating much needed foreign exchange. The implicit industrial policy advice at the time was that countries should attract more foreign investment into the resources sectors, including privatizing and/or selling off their state-owned companies. During this time, almost all national mining and some oil and gas companies in low-and middle-income countries were privatized and sold off, thus removing their troubled finances from the public accounts. The expectation was that once the sector was opened up to foreign private investment and new projects were developed or resumed production, these would generate public revenue and additional positive trickle-down effects that would benefit the wider economy. Given the perceived risks of state failures, it was implicitly expected that this would happen mostly through private sector initiatives, with governments confining themselves to maintaining macroeconomic stability, undertaking further liberalization to remove state controls that distorted individual incentives, and generally refraining from intervening in markets. In several low-and middleincome countries, significant new private investment and some increased public revenues did indeed follow as a result of this approach. Examples include Ghana after 1986 and Tanzania after 1996.
Since the 2000s: the promise of the extractive-led development agenda
Since the late 1990s, low-and lower-middle-income countries generally have received substantial foreign investment, funding large-scale projects especially in the oil, gas, and minerals sector on an unprecedented scale. The construction and operation of such projects has boosted growth rates and per capita income. But they have often not delivered on the expectation that positive trickledown effects would harbour broader benefits, including more diversified economies and more economic opportunities at national, sub-national, and community levels.
This disappointment has prompted serious questions as to why this expectation has not been met. 28 In the language of one of the two approaches on revealing comparative advantages set out in Annex B, supply industries were thought to share the same 'product space'.
The questioning has taken place at two levels. First, at the community level, the environmental movement has highlighted the discontent of local communities, where negative impacts are felt most immediately and intensively. Having gathered strength and international bargaining power from the 1980s onwards, environmental activists influenced the development of new international standards on corporate environmental and social performance and demanded that companies deliver social investments in affected areas and communities. Tomlinson (2017) and McDonald (2017) have covered this development in more detail.
Second, at the macro-level, many resource-rich countries have done worse than those less wellendowed with natural resources (the 'resource curse') and this has triggered a second wave of activism. As set out in Lahn and Stevens (2017) , researchers initially focused on the macroeconomic and fiscal challenges facing resource-rich countries, seeking appropriate policy responses. However, since policy responses were often weak (or non-existent), attention soon shifted towards the political economy of resource rents as an explanation of why neoliberal policyprescriptions had not resulted in broad-based socio-economic development.
Attention turned to 'good governance' and how countries can better succeed with their extractive industries, if they put in place 'appropriate' sector policies and institutions. These, so it has been argued, can address the macroeconomic, fiscal and political-economic risks associated with resource wealth. Several policy papers compiled as part of the UNU-WIDER project on 'Extractives for Development' have elaborated on the macro-fiscal and monetary management and the political-economic and governance issues. 29 Indisputably, much has happened since the 2000s. At one level, extractive companies have been pushed to improve their local impact management and their relationships with local communities. At the same time, international initiatives, such as the Extractive Industry Transparency Initiative, have invested in gathering and disseminating information, and have encouraged greater transparency and better governance in the sector, especially in relation to resource revenues and the legal, regulatory, and contractual arrangements underpinning these. Yet, it has remained unclear whether, and/or to what extent, these efforts have supported countries in diversifying away from the extractives sectors. As underlined in the introduction, the very suggestion that it is possible to transform and diversify an economy on the back of extractive projects draws attention to what happens around the sector. For the extractives-led development agenda to succeed, productive knowledge and technological capabilities relevant to other sectors have to improve. In principle, public authorities have a key role to play in a real world of positive transaction costs, to reduce those costs and address structural market failures. Industrial policy defined in its widest sense lies at the heart of that role.
What next on new industrial policy and extractives-led development?
Unfortunately, because the debate on new industrial policy is so multifaceted, it is also rather inconclusive and does not (yet) provide governments of countries with extractive resources with any sort of road-map that could guide them on the strategies most likely to produce long-term sustainable benefits. Worse even, some proponents taking part in the various debates on 'new industrial policy' as outlined above probably regard the extractive industries as an almost irrelevant side-show to these debates: they would see the focus areas for actions as being the manufacturing sector and its associated technologies. 30 The detailed review presented in this paper has sought to demonstrate that this would be far too narrow a view: several strands in the newer literature suggest important potential roles for the extractive industries in contributing to economic diversification. The remainder of this section sets out four observations on new industrial policy and extractivesled development.
Observation 1: a positive role for extractive industries
A starting point for spelling out a more positive role for the extractive industries in these debates is Hirschman's (1977) pessimistic view on the limits of fiscal linkages. He feared that raising taxes and collecting more revenue from the resources sectors would not automatically direct public spending decisions towards the pursuit of policies and public goods and services that would support productive activities in other sectors. But, with the broader global acceptance of the case for industrial policy now established and a more nuanced understanding of what such policy might comprise, there are no obvious reasons why considered and foresightful governments would not choose to devote some part of their resource revenues to support other non-extractive sectors with appropriate policy measures.
Furthermore, there is now an increased international understanding of the importance of, first, observing and, second, supporting what happens around the sector, as opposed to focusing more narrowly on what happens within the sector. This understanding has been re-enforced by several years of insights distilled from observing the successes and failures of the extractives-led development agenda to which the UNU-WIDER project on 'Extractives for Development' also seeks to contribute. This development makes it more likely that any host government that seeks to apply a new industrial policy approach in the interests of long-term sustainable economic development based on diversification will be able to draw on extensive international ideas and increasing support for these, including from development agencies that back respective initiatives such as, for example, the economic growth corridors of the World Bank.
Not least, this suggestion corresponds with the arguments of those proponents who associate new industrial policy with structural transformation, characterized by increased product and service sophistication and the transfer of resources towards more productive economic activities (Felipe 2015) . There is little doubt that most of today's countries that are dependent on extractive industries need to embrace diversification and economic transformation as the route to longerterm and sustainable development (Lahn and Stevens 2017) . Moreover, it is quite clear that in the period of high investment during the last super-cycle some lower-and middle-income countries have seen the transfer of some resources to higher-productivity activities associated with their increasing dependence on minerals and/or oil and gas. But, the challenge, to which there has not yet been a generally good response, is how to sustain such initial gains by spreading productivity gains to other sectors and, hence, to truly leverage the extractive industries for sustainable development.
Contrary to the position that some host governments like to take, such spreading does not happen automatically. In fact, new industrial policy suggests it requires smart policies that pro-actively support, for example, enterprise development, local skills training, and the promotion of new investments in non-extractive sectors that could stand a chance to become viable on their own.
The more nuanced thinking that is now underpinning the debate provides several ideas on taking forward such policy interventions and developing supportive institutions.
One example is Rodrik's (2007) recommendation to adopt a corporatist approach, where the public sector takes responsibility for bringing together and aligning multiple interests across different areas and levels of policy making, with the aim to improve the environment for private sector activities. As noted above, there is significant congruence between this view on new industrial policy and the proposals put forth by international mining companies to partner with governments, local enterprises, and third parties to enhance mining's positive contributions to development, and minimize any negative impacts on host countries and communities (ICMM 2011).
Another line of thought is suggested by Greenwald and Stiglitz (2014) , who have cautioned that the East Asian model of export-led manufacturing growth is unlikely to be relevant for the later developing economies of, for example, Sub-Saharan Africa. In a recent conference presentation, Stiglitz further noted that a narrow focus on manufacturing is no longer very helpful, because with increasing automation this sector is not expected to deliver significant growth in jobs globally (Greenwald and Stiglitz 2017) . 31 However, he notes that there are several other features of the East Asian model that remain very relevant to the design of future industrial policy. First, as an export-led model, this model does not face significant demand constraints from small domestic markets. Second, it addresses the foreign exchange problem of countries that might otherwise have been limited by the FOREX constraint. Third, it provides a convenient basis for learningby-doing and the absorption of new technologies from abroad, which are critical elements of theme 2 above on discovering and learning. Fourth, it provides relatively easily taxable revenues and so helps to boost public spending capacity. Finally, being centred on a discrete number of enterprise units, it provides for a relatively natural system of accountability for those revenues, as compared to the problem of taxing a huge and dispersed set of agriculture-based businesses. A quick glance at this list of key factors suggests their relevance for the extractives-led development model.
On the other hand, there remains the question: if not manufacturing what can serve as the baseboard for the industrial policy endeavours of the later developers? Stiglitz's answer is that new industrial policy needs to adopt a multi-sector approach. While manufacturing can still play a role, policies to support this sector will probably need to be directed at a much narrower subset of areas than in the past, focusing on those subsets of manufacturing that enjoy some degree of current advantage: most likely to include areas that are associated with the extractive resources sectors. At the same time, a multi-sectoral approach would require the agricultural sector to play a bigger role in most countries. More policy attention needs to be paid to formalizing respective property rights, to promoting more advanced technologies, to encouraging non-labour saving innovations, and to supporting respective skills development and learning across the relevant constituencies. The service sector can also be a key growth sector, but will typically also need much support for skills development and the opening up and development of selective tradeable services. Both the agricultural and the service sectors, if better supported by industrial policy, can provide important complementary activities to those of extractive industries. In summary, a multi-sectoral approach needs to be mutually re-enforcing and to encourage economic activities around a buoyant extractives sector into which private operators are willing to make often huge investments. Contrary to the view commonly held in development circles until recently, there is no reason for the extractives sector to be side-lined and treated as an embarrassing irrelevance alongside calls to industrialize and diversify economies. On the contrary, host governments should think of the extractives sector as an integral part of a broad-based multi-sector approach to industrial policy.
Observation 2: much theory, less practice
Much of the debate on new industrial policy appears to happen in the intellectual space of economists hypothesizing what countries ought to be doing. This comes at the expense of paying less attention to what countries have actually been trying to do and what in the process they have, or have not, achieved. An example of this is the intellectual debate centred around the arguments whether countries should be complying with or defying their comparative advantages (see Box 1).
This debate merits the question of what these two opposing arguments hold for the extractivesled development agenda. First, the argument of complying with comparative advantages would broadly point to the following recommendation: low-income countries endowed with extractive resources should continue to focus on this advantage and encourage investment in this typically exportfocused sector. In addition, they should seek to attract industries and firms that can counterbalance the economic dominance of the extractives sector. For example, in the case of Sub-Saharan African countries, this would entail pursuing policies that attract those export-oriented, low-skill, labourintensive industries that China and other emerging market economies are moving on from. The assumption would be that over time both types of foreign investments will somehow contribute to countries advancing their productive knowledge and technological capabilities.
Second, the argument for defying existing comparative advantages would suggest that countries should strive to acquire concrete new production experiences via learning-by-doing and cross-sector collaboration. In the context of the extractive sector, this argument would point towards acquiring productive knowledge and technological capabilities that are transferable across sectors, so that ancillary sectors with growth potential could gain a basis from which to launch from. This is the argument for using selective work packages associated with the development phase of extractive projects to support enterprise and skills development that can be capitalized beyond the sector (such as in relation to civil construction, infrastructure development, or general business services work).
Notably, both arguments are preoccupied with advising on the 'right' policy interventions, which comes at the cost of paying little attention to how positive institutional change would be brought about, which underpins the development of future comparative advantages. In addition, both positions assume the continuation of open trade and cross-border investment.
Observation 3: local content as industrial policy
A topic that the extractives-led development agenda has embraced is 'local content', seen as a means to build linkages between foreign investment in extractives projects and the local economy.
32 Put quite plainly, however, local content strategies and policies are industrial strategies and policies by a different name.
As there is no universally agreed definition, local content practices can vary widely across countries; for example, some governments focus narrowly on the procurement of goods and services from companies that are owned by nationals, while others consider not only local procurement but also local hiring, skills development, community-based enterprise development activities, or shared infrastructure development (IPIECA 2016).
In recent years, countries have put more effort into developing local content strategies, policies, laws, and regulations to try and retain more value in the country and in local communities. The focus is usually on building backward linkages. This emphasis raises the obvious question of if, or to what extent, local content as an industrial policy has been a) successful in improving productive knowledge and technological capabilities that have served the objective of diversification, and b) improving the business environment by reducing transactions cost more generally and not sector specifically.
There is still relatively little research looking at the empirical evidence of what local content policies have delivered. Good practice guidance on local content is often based on short-term observations and case studies on the actions that individual countries have pursued, but without tracking whether these have actually resulted in positive institutional change that can sustain gains in productive knowledge and technologies over time. While the focus lies often on tracking the volume of goods and services that a specific extractive project has procured from local companies, there is no tracking whether those very same companies have acquired work orders beyond the specific project and whether they have generated additional value beyond the extractives sector, including contributions to government revenue.
Observation 4: secondary impacts of international environmental and social policies
Concerns over climate change and associated international, national, and local environmental policies are driving the green industrial policy agenda, which has culminated in the universal climate agreement reached at the Paris COP21 in November 2015. This development has prompted observers to consider the impacts of this agenda on the extractives-led development agenda, with terms including 'unburnable carbon' and 'stranded assets' describing these. As the green agenda is focused on the structural transformation of, first and foremost, the largest and most industrialized countries and emerging market economies and on what and how these are producing and consuming, low-income producers of extractive resources are the takers of the consequences of green industrial policies at the global level. At the same time, the extractives-led development agenda assumes that the energy and material intensity of economic growth will broadly continue.
The impacts of green industrial policy vary across the energy and the minerals sector: the former is likely to see a greater shift towards renewables, while at the same time some transformational green economy technologies are reliant on metals and minerals (World Bank 2017) . Furthermore, some of the critical green technology minerals are produced as by-products of other, more conventional minerals as well as through various forms of mining: these include not only industrial mining but also artisanal and small scale mining, which generates a lot of employment but comes with a range of additional environmental and social challenges. In particular, stricter regulations on sourcing minerals from conflict-prone and high-risk areas that are complementing green industrial policies may mean that the mining sector will see the expansion of new forms of socalled urban and/or flexible mining, i.e. the recovery and recycling of secondary materials. Finally, as and when the structural transformation associated with green industrial policy progresses and a more circular economy evolves, there is the influence of the financial sector choosing more carefully what types of primary and secondary extractive resources activities it will invest in, including funding the implementation of a more circular economy.
Conclusion
There are at least three reasons why industrial policy is back on the agenda: i) the revision of the pro-poor development agenda of the 2000s, ii) international climate policy pushing for a more sustainable and greener economic system, and iii) disappointment with the social outcomes associated with economic liberalization and globalization. Yet, opinions on new industrial policy remain divided, ranging from re-evoking fears over the risk of unproductive rent-seeking to populist calls for industrial policy as the panacea for all that might have gone wrong with neoliberal capitalism. Meanwhile, those in the middle of this wide spectrum maintain that investing in productive knowledge and technological capabilities is critical for economic and social development.
This paper has sought to disentangle what the debate on new industrial policy entails and how it relates to the extractives resources-led development agenda, given that the latter builds on the premise that the extractive industries can have a positive developmental impact provided that host governments pursue 'appropriate policies'. The very suggestion that it is possible to transform and diversify an economy, partly at least on the back of these industries, draws attention to what is happening around the sector, as opposed to, or at least complementary to, what is happening in the sector.
First, the paper laid out the case for industrial policy based on the problem of transaction costs and how these should be dealt with. It distinguished between the ideal-case situation, where transaction costs are assumed to be zero, and the situation of the real world, where transaction costs are always positive. It argued that the latter case draws attention to the role that public authorities play in providing and maintaining the institutions that reduce transaction costs and condition how well economies perform. The challenge is that proponents of new industrial policy hold different views on how this role should be played. This is fundamentally not a technical but a profoundly political question.
Several themes were picked up that run across the ongoing debate, but the sobering conclusion has been that there simply is no consensus on new industrial policy. It is merely at the philosophical level where the case can be made for the role of public authorities to provide institutions that reduce transaction costs. This left a rather incomplete picture of what new industrial policy could bring to the extractives-led development agenda: a picture that the latter sections of the paper have sought to remedy, at least in part.
Looking back, since the middle of the 20th century, there have been three decades of hope resulting in the unfulfilled promise of state-led industrialization, followed by two decades of trust in sector liberalization, which also did not deliver on all the expectations associated with this approach. Finally, the promises of the extractives-led development agenda nurtured over the past decade has not been very clear on how it helps to steer countries towards improving productive knowledge and technological capabilities to diversify their economies beyond the extractives sector.
Looking forward, the paper first re-emphasized some important points of connection between the new mainstream literature on industrial policy and the basic attributes of the extractive industries. This suggested that there is no reason for the newer industrial policy debates to side-line the role of the extractive industries. The paper finished by highlighting four observations that the extractives-led development agenda should take note of. The first of these was that the evolving debate encourages new thinking on a positive role for extractive industries as part of a multi-sector approach to industrial policy.
Second, a large part of the new industrial policy debate is focused on what countries ought to be doing and what the right policy interventions are that they should be pursuing. This has come at the expense of paying more attention to the subject of positive institutional change underpinning the development of comparative advantages for the future.
Third, increasingly popular local content strategies and policies are industrial strategies and policies by another name, but often with a particularly narrow focus and without tracking whether these strategies and policies have actually resulted in positive institutional change that can sustain gains in productive knowledge and technologies over time.
Finally, the green industrial policy agenda has prompted observers to consider the impact of this agenda on the extractives-led development agenda. With the green industrial policy agenda focusing on the structural transformation of the largest and most industrialized countries and emerging market economies, low-income producers of extractive resources are cast in the role of passive takers of the consequences of these policies. Notably, the impacts vary across the energy and the minerals sector: the former is likely to see a greater shift towards renewables, while the latter, in addition to traditional mining, may see the strengthening of new forms of urban and flexible mining and the adoption of the concept of a more circular economy.
Annex A The assumption of zero transaction costs and the case for policy interventions
This annex provides a succinct summary of the case for industrial policy interventions in a world where transaction costs are assumed to be zero and 'special cases' are identified to warrant such interventions.
First to recall that for most of the second half of the 20th century, economic models and analyses of markets were built on the assumption of zero transaction costs. This assumption has been underpinned by the Coase (1960) theorem stating that, as long as there are no transaction costs, self-interest will guide people to establish political structures and property rights that maximize national wealth.
The adoption of this theorem allowed mainstream economists to neglect the role that institutions play in reducing transaction costs-lamentably contrary to the intentions of the theorem's postulator, Ronald Coase. Economists simply assumed that people would automatically negotiate to achieve the economically most efficient institutions. In essence, the Coase theorem underpins the view that policy interventions in markets are only justified when clear cases of market failures can be identified.
The three 'special cases' justifying interventions hinge on particular goods and services plagued by either one, or both, of two unfortunate characteristics: non-rivalry and non-excludability. These two characteristics do not apply in a strictly binary fashion, but are better interpreted as lying on a spectrum ranging from 'low' to 'high'. Table 1 (reproduced) shows the three cases. The fourth case in the bottom right-hand corner shows the 'normal case' of private goods to which the characteristics of non-rivalry and non-excludability do not apply and therefore markets are expected to automatically deliver these types of goods and services. Public goods are both non-rival and non-excludable. This means that one party's consumption of such goods does not prevent another party's consumption. At the same time, one party cannot exclude another party from consuming such goods. An example would be the 'rule of law' where one person's protection of his/her rights is not negatively impacted by another person's protection of the same rights. Another example is the air we breathe, where we cannot prevent others from using it, nor can we engage in physical rivalry over its consumption. Instead, we rely on a symbiotic relationship with the plant world to produce air for us.
Common pool resources are rival, but face the challenge of how to enforce excludability. Such resources include, for example, forests with their trees and wildlife; land with its biodiversity; and oceans, lakes, and rivers with their fish and other animal stocks and resources underground. Although humans can engage in physical rivalry over the use of these resources, it is more difficult and costly to exclude others from using (or catching) these resources.
Club goods are non-rivalry, but are characterized by high excludability. This means that access can be limited, but those who have access are not negatively affected by fellow members of the club of users, as long as the number of club members is contained. An example would be a toll road, where users pay an entrance fees to use it, but once they are on the road, all users get to their destinations faster than if they were to use alternative routes. Club goods include natural monopolies, which are characterized by high barriers to entry, thus giving the largest (or first) supplier an overwhelming advantage over potential competitors. Natural monopolies typically include the infrastructure required to provide utilities, such as water, electricity, and transportation.
The case for policy interventions associated with each of these three types of goods is based on the following challenges:
A.1 Public goods-low rivalry and low excludability
Consumers are unlikely to pay for the production (or protection) of public goods, even if the availability of such goods is vital, if not critical, for society as a whole. Thus, some form of collective action is necessary to produce (or protect) such goods. The standard solution is to compel users to pay for the provision of public goods. For example, 'rule of law' is provided by a well-functioning political-administrative system funded with public revenue raised mainly from taxation. All beneficiaries (both persons and corporations) that reside within the borders of a sovereign territory are compelled to pay taxes in order to maintain such a system delivering and upholding this public good.
In the case of air, the challenge is to protect this public good from harmful pollution. Provided freely by the plant world, air should not be polluted with GHG emissions at a rate where the natural world is unable to recover from the human impact and the global ecosystem becomes negatively impacted. However, as this has in fact happened as a result of the fossil fuel-based industrial revolution, GHG-induced climate change has been referred to as the biggest market failure in the history of humanity (Stern 2006) .
A possible solution is to compel polluters to pay for the negative externality they are causing. This would ensure the prices of the goods and services produced would reflect the cost of the pollution caused in the production process and the revenue generated could be used to reverse, or at least mitigate, the damage caused. But introducing such payments (e.g. in the form of carbon taxes) has proven to be a politically highly divisive suggestion. Climate change and GHGs are a huge collective action challenge that transcends the ability of individual countries to tackle it. Environmental economists have therefore sought another solution: by defining the imposition of emission controls limiting air pollution as a 'public good', they have worked hard to get countries to adopt a universal agreement to commit to containing GHG emissions.
A.2 Common pool resources-high rivalry, but low excludability
The problem with common pool resources is the risk of overuse beyond the natural rate of recovery. Because of low excludability each user looks after his/her own interest, irrespective of the aggregated social cost of overuse. At the same time, each user likes to believe that he/she is the only free-rider engaging in exploitation (or pollution).
One approach to solving the free-riding challenge has been credited to Russel Hardin, who in the 1960s suggested that common pool resources will always be overused unless ownership is reassigned, hence he coined the analogy of the 'tragedy' of the commons (Hardin 1968) . He proposed that the best solution against overuse and to maximize welfare would be to reassign such resources as private property. Containing the problem of low excludability, private owners would ensure that their long-term interests are served by limiting use in the short-term. As a second best solution, in case private ownership was not feasible, he proposed that such resources should be placed under state ownership, making it the state's responsibility to ensure that overuse could be contained.
Despite its influence in policy circles, Hardin's hierarchy of first, second, and least best solutions to managing common pool resources has been challenged. On the basis of her extensive empirical work on how common pool resources are actually managed, Elinor Ostrom (2005) has replaced the analogy of 'tragedy' with that of a 'drama'. Rebutting Hardin's conclusions, she highlighted that neither of the three forms of ownership is per se superior, because each can and has led to both good and bad outcomes. 33 Instead, she observed that in the real world outcomes are dependent on more complex sets of social norms and rules that condition whether common pool resources are managed sustainably. Common pool resources cannot per se be equated with the problem of 'open access', where excludability is extremely difficult. There are varying degrees of excludability and many examples where societies have developed institutions that have successfully addressed the free-riding problem and so ensured the sustainable use of communally owned resources.
The work of Ostrom and her collaborators has gained relevancy in the context of international climate policy, where measures to limit GHG emissions and mitigate their impacts focus not only on the concept of containing emissions as a 'public good', but also on common pool resources that turn CO2 into oxygen and that store a large part of the CO2 caused by human activities (i.e. forests and other plant habitat and oceans, lakes and rivers). Research by the World Resources Institute, for example, has suggested that more than half of the world's land resources continue to be held and managed by communities. This organization claims that, assured by formalizing communal property, ecosystem services provided by these communities could provide a much cheaper solution to reducing CO2 emissions compared to other technical solutions, such as, for example, carbon capture and storage (Ding et al. 2016) .
A.3 Club goods-high excludability, but low rivalry
Club goods pose the challenge that their supply falls short of potential demand and prices are higher than they would be if demand from all potential consumers were satisfied. In the case of natural monopolies, such as energy systems, the typical policy intervention is to make the provision of such goods the responsibility of public sector authorities, or at least for these to manage the provision of such goods to ensure demand is met and users are contributing to the costs of their maintenance and operation.
A.4 Summary
In the assumed world of zero transaction costs, the principle case for policy interventions derived for these three types of goods is based on identifying market failures associated with the characteristics of non-rivalry and non-excludability. Policy interventions are aimed at designing policies and establishing institutions that address these characteristics by different means, including, for example, internalizing the costs associated with negative externalities, making it compulsory to contribute to the provision of such goods, or by assigning property rights to re-shape these goods to resemble the characteristics of private goods.
Although the theoretical case is well established for policy interventions in those particular industries where these characteristics prevail, in practice there is ample room for institutional variations. These are, not least, shaped by the geographical scale of respective goods and services. Quite obviously, most difficult is the provision of public goods at the global scale, such as emission controls, where no public authority can act on its own and where the development of appropriate institutions to deal with these characteristics is dependent on collaboration and cooperation across multiple levels. Meanwhile, at the national, regional, or local level an extensive range of different types of context-specific solutions can be feasible and appropriate for the same type of problem.
The choice of examples discussed above alerts to the fact that the production and use of extractive resources is heavily entangled in displaying the characteristics of non-rivalry and non-excludability. Thus, the markets associated with prospecting, producing, and trading extractive resources are contingent on how institutions have shaped these markets, not only over the past couple of decades but over the past centuries. 34 34 Respective historical perspectives are presented in Scott (2008) and Daintith (2010) . intangible assets underpinning a country's competitiveness.
Looking at existing production networks and the complexity of productive capacity, this approach seeks to identify the associated intangible properties that underpin existing export structures. It compares countries' actual level of income with the expected level of income based on its level of fitness, in order to detect evolutionary trends across groups of countries clustering around specific regimes reflecting productive capacity. Using the same international trade data, the NEM approach also aims to provide evidence-based guidance on comparative advantages to help policy makers decide which sectors or activities to focus on to further diversify and expand a country's productive capacity.
In terms of applications, assessments have focused on a few OECD countries, but also a clientconfidential assessment of the South African economy funded by Royal Dutch Shell. This study was conducted to help understand which sectors and activities might hold the greatest opportunities for sustainable economic diversification in the context of South Africa's relative reliance on extractive resources.
Irrespective of their differences, both approaches are set on laying open the productive knowledge and productive capacity that is embedded in the diversity and complexity of an economy but is not easily made visible. A phrase that is used to describe this challenge is 'tacit knowledge' and how much of it societies hold. In contrast to more easily measurable 'explicit knowledge', tacit knowledge takes a long and costly process to embed in people and organizations. It is for this very reason that people and organizations specialize in different occupations and specific functions. A major drawback remains, however, that both approaches cannot by themselves answer the question of why some countries have managed better than others to get their citizens and the organizations that employ them to specialize in producing a broader range of goods and services. It lies near to suggest that, at least in part, this has to do with their (idiosyncratic) institutional arrangements, including for example the width, depth, and quality of their respective skills development and training systems.
A further, complementary approach that gives insights into the challenges and opportunities of diversification is applied by economic geographers. They conduct global network analyses to research the interconnections between the producers of extractive resources and their upstream supply chains, as well as the consumers of these resources along the downstream supply chain up to socalled original equipment manufacturers. For example, Bridge (2008) has researched the relational production networks in the oil sector, documenting the organizational restructuring that has happened since the 1990s, and the increasing complexity and diversity of global sector interactions due to unbundling, outsourcing, and organizational rationalization.
